. Chart of measured section of the Simpson Group with biozone correlations and absolute ages. Colored areas indicate sections measured in the field. Areas shown in white were covered or did not crop out within the field areas. Lithological symbol overlays indicate where highquality diversity data were obtained and used in analyses. Peach color highlights the interpreted onset of the GOBE in Oklahoma. Total formation thicknesses are based on Fay (1989) . Conodont and graptolite zonation for the Simpson Group follows Bauer (1987 Bauer ( , 1994 Bauer ( , 2010 . Correlations follow Cooper and Sadler (2012) and Wang et al. (2013) . Absolute ages from Cooper and Sadler (2012) .
Part 2. Data analysis

Analyzing diversity and sample bias: Sample size rarefaction and bootstrapping
The vegan package (Oksanen et al., 2015) in R (R Core Team, 2013) was used to compute rarefied species counts and plot collection curves for the ten stratigraphic bins. Table   DR1 lists species abundances in each bin. The full dataset includes species abundances in 1-meter stratigraphic context (see Trubovitz, 2016) . The vegan function "rarefy" was used to generate rarefied species counts for multiple samples based on Hurlbert's (1971) equation (Oksanen et al., 2015) . Another vegan function, "rrarefy," was used to generate downsampled matrices from which multiple rarefaction trials were obtained for bootstrapping analyses.
Bootstrapping analyses further constrained rarefaction values by generating error estimates for each stratigraphic bin. This method is one of the most widely-used statistical resampling techniques in paleontology (Kowalewski and Novack-Gottshall, 2010) . The R package "boot" (Canty and Ripley, 2015; Davidson and Hinkley, 1997) was used in this study as an additional method for defining the uncertainty of rarefied species richness. The function "boot" was used to repeat 10,000 species counts for each bin, based on matrices downsampled to 33 individuals.
The mean and standard deviation of these trials were used to estimate error for rarefied diversity levels of each stratigraphic bin.
Rarefaction of 10 stratigraphic bins (309 meters of section) shows a general increase in diversity through time (Fig. 2, Table 1 ). Bins 1-3 cluster tightly at the bottom of the graph and plot, indicating relatively low diversity. Bin 4 demonstrates intermediate diversity. High diversity is exhibited by steeply arcing curves for Bins 5-10. An alternative binning scheme, including all lower-resolution data (426 meters of section) divided among 9 bins, shows congruent timing of diversity increase. The primary analysis is based on using all 10 stratigraphic bins as shown in Figure 2 and Figure DR2 . Rarefaction was also conducted with bin of the smallest sample size (Bin 6) removed ( Figure DR3 ), which produced congruent results.
When all 10 bins are included, mean species diversity calculated via rarefy for Bins 1-3 is statistically lower than Bins 5-10 (one-tailed T-test, p=0.004). Diversity values obtained from the bootstrapped rarefaction analysis closely resembled those calculated by "rarefy" to within ~0.2 species (Fig. 3) . Diversity values obtained from bootstrap analyses were significantly higher for Bins 5-10 than for Bins 1-3 (one-tailed T-test, p <0.01). Regardless of whether Bin 4 is included in the high-diversity or low-diversity group, the results remain significant (p=0.01 and p=0.005, respectively, compared to Bonferroni-adjusted alpha 0.0167).
Similar statistical results are obtained if Bin 6 is excluded: mean species diversity calculated via rarefy for Bins 1-3 is statistically lower than Bins 5, 7-10 (one-tailed T-test, p=0.001), and regardless of whether Bin 4 is included in the high-diversity or low-diversity group, the results remain significant (p<0.001 and p<0.001, respectively, compared to Bonferroni-adjusted alpha 0.0167). Table DR1 . Brachiopod species diversity in 10-bin stratigraphic scheme. Each species is listed in alphabetical order. Numbers indicate the abundance of each species in bins 1-10. (C) Rarefaction curves sliced through minimum sample size (102 individuals; vertical line in A) and plotted temporally (Dapin. = Dapingian). Bin 6 is plotted using the observed number of species. Table DR2 . Rarefaction calculations for diversity in each stratigraphic bin. The rarefied species numbers for each bin and associated standard error were calculated using the "rarefy" function in the R package "vegan." Figure DR3 . Bootstrapped rarefaction results. Blue diamonds indicate the mean rarefied species values with 10,000 repeated trials. Numbers above and below the diamonds and correlating line segments are the values within one standard deviation of the mean. These results are congruent with the results of the "rarefy" results, in that the highest probable values for bins 1-3 do not overlap with the lowest probable values for bins 5-10.
Analyzing facies bias: facies rarefaction
Rarefaction based on facies type was also performed to test whether diversity trends were impacted by facies type. Bins were constructed for each of the 10 most common facies types in the section: crystalline grainstone, packstone, sandy grainstone, grainstone, thin-bedded alternating limestone and shale, cover, shale, sandstone, micritic mudstone, and wackestone (Table DR3 ). Carbonate facies types are based on matrix:grain ratios from Dunham's classification of limestones (1962) . Seven facies types were fossiliferous: crystalline limestone (1), thin-bedded alternating limestone and shale (2), packstone (3), grainstone (4), micritic mudstone (5), wackestone (6), and sandy grainstone (7). All 309 meters of section were grouped by facies category, irrespective of formation and stratigraphic positioning (see Trubovitz, 2016) . With a lithological rather than stratigraphic binning scheme, facies biases could be directly measured using rarefaction in the vegan package (Oksanen et al., 2015) .
Results of the facies rarefaction analysis indicates that species diveristy is similar in most lithologies (Fig. 4, Table 4 ). Six facies share overlapping rarefaction curves and standard error bars (Fig. 5 ) which indicate similar diversity potentials at similar sampling size. Sandy grainstone, however, is characterized by lower species diversity. Thus, all fossiliferous facies except sandy grainstone are likely to demonstrate similar diversity at similar sampling intensity. Table DR4 . Rarefaction calculations for diversity in each facies bin. The rarefied species numbers for each facies and associated standard error were calculated using the "rarefy" function in the R package "vegan." The potential impact of facies bias was also assessed using the Fisher's Exact Test (Fisher, 1929) to examine whether adjacent stratigraphic bins exhibited statistically different facies distributions. For example, if a set of facies types exhibit different diversity contents on rarefaction curves, it is important to determine the extent to which stratigraphic compositions of the bins are similar. Therefore, Fisher's Exact Test was used to find the likelihood of stratigraphic bins exhibiting similar diversity based on facies composition alone.
Fisher's Exact Test was used to examine facies distribution between the temporal intervals that exhibited highest diversity increase in the species rarefaction. This tests whether the observed diversity increase is attributable to facies differences between bins. No significant differences in occur between Bins 3 and 4 (p = 0.36) or Bins 3 and 5 (p=0.11). Notably, the lower diversity sandy grainstone comprises very little of these bins. Thus, the three bins would be expected to yield the similar levels of brachiopod diversity at congruent sampling intensities. All three bins are dominated by thinbedded alternating limestone and shale facies. They also contain relatively large amounts of crystalline grainstone. Bin 3 deviates slightly from the other two bins in that it contains one meter of sandy grainstone and relatively less grainstone. However, these differences were not statistically significant.
Analyzing environmental gradient bias: Cross-basin comparison
Data from the Bromide Formation (Early Sandbian) along I-35 and Highway 177 were used to test for difference in diversity levels along two points of the basin's depth gradient.
Synchronous deposition occurred 16 kilometers apart at relatively different positions along the ramp, yet both sections yield similar diversity levels. Rarefaction of I-35 and Highway 177 samples of the Bromide Formation indicate down-sampled species richness of 46.00 and 47.90, respectively. Both curves follow similar upward-curving trajectories that begin to flatten at the minimum sample size of 1479 (Fig. 6) . Throughout the collection curve arcs, the Highway 177 sections exhibit slightly higher diversity than the I-35 sections. However, this difference never surpasses more than a few species. Facies types within the two sections were also compared, to determine whether different positions along the ramp presented measurably different environments to the fauna. Comparing normalized sections, the Bromide Formation section at Highway 177 includes a higher proportion of facies characteristic of shallow water environments then the I-35 section (Fig. 7) .
Sandy grainstone and mud-rich carbonates comprise the most common deposits upramp; whereas the downramp section has a greater proportion of muddy carbonates and no sandy layers are fossiliferous. The overall facies distributions of the two sections are significantly different (Fisher's Exact Test for independent distributions, p<<0.05). In addition, when sandy and nonsandy facies proportions are compared in a 2x2 contingency matrix, the Fisher's Exact Test returns a p-value of 0.03. This indicates that the proportion of siliciclastic sediment is significantly higher along Highway 177, consistent with prior interpretations that the Bromide section on Highway 177 is upramp of the Bromide section on I-35 (Carlucci et al., 2014; Ham, 1973; Longman, 1982) . Compositions are normalized to 100%, and based on definitions from Table 1 .
Geographic occurrences of Simpson Group brachiopods
Many Simpson Group brachiopod genera also occur in other geographic areas, with first occurrences ranging from the Cambrian Period to Early Sandbian Stage (Treatise of Invertebrate Paleontology (Kaesler, 1997) and the Paleobiology Database (www.paleodb.org); Table DR5 ).
Of the 32 genera observed in the Simpson Group, one was first recorded in the Cambrian, 13 from the Arenig (Floian-Early Darriwilian), 10 from the Llanvirn (Middle-End Darriwilian), seven from the Caradoc (Early Sandbian-Middle Katian), and one known to the Ordovician but with uncertain first stratigraphic occurrence. Geographic distribution comparisons were made with Baltica and South China as these two paleoplates have more complete brachiopod diversity data than other plates. Six Simpson Group genera have not been found on South China or Baltica (Table 5) , and three of these are endemic to Laurentia. However, most brachiopods, particularly those appearing in the upper Simpson Group sections, are widespread genera. Six occur in China but not Baltica, four in Baltica but not China, and 16 occur in at least these three locations.
Thus, nearly 90% of Simpson Group genera are found on at least one continent other than Laurentia (Table DR5 ). The extremely limited endemicity of Simpson Group brachiopods at the genus level indicates that dispersal was an important mechanism during the Middle Ordovician diversification. (Kaesler, 1997) and the Paleobiology Database (www.paleodb.org, accessed February, 2016) . Age of first occurrence is noted, but there are no data for the relative timing of appearance on each paleocontinent. Thus, the color code reflects the entire documented history of a genus' occurrence, rather than an isolated interval of interest.
